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TABLE C-2

STRUCTURE MATERIAL/CONSTRUCTION FACTORS
VIO - SINGLE-STAGE-TO-ORRIT

AERO SURFACES

Aluminum Sheet
Aluminum S/S/F!
Titanium Sheet
Titanium S/S/F
$ § Steel?
L 605 Alloy

BODY/TANK STRUCTURE

Aluminum Sheet
Aluminum $/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

Rene '41, etc.

THERMAL PROTECTION SYSTEM

Columbium
Titanium

L 605 Alloy
S S Steel

Rene '41l, etc.

Combined factor

Combined factor

Combined tactor

'Sk4:/scringer/trame.

‘Super stainless steel (high temperature).

c.06
0.10
0.28
0.92
0.07
0.31

1.74

0.06
0.40
0.06
0.35
0.39

1.26

0.43
1.44
0.93

0.53

3.33
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TABLE C-2 (Cont.)

STRUCTURE MATERIAL/CONSTRUCTION FACTORS

AERO SURFACES

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
S § Steel

L 605 Alloy

BODY/TANK STRUCTURE

Aluminum Sheet
Alumioum S/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

Rene '4l, etc.

THERMAL PROTECTION SYSTEM

Columbium
Titanium
L 605 Ailoy
S S Steel

Rene '4l, etc.

s

ORBITER

Combined factor

Combined factor

Combined factor

W TS, i

e e

0.06
0.10
0.28
0.81
0.13
0.31

1.69

0.06
0.40
0.11
0.58
0.17
0.05

1.37

0.43
0.44
0.93

0.53

3.33
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TABLE C-2 (Cont.)

STRUCTURE MATERIAL/CONSTRUCTION FACTORS
MACH NO. 10 BOOSTER

AERO SURFACES

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
§ S Steel

L 605 Alloy

Combined factor

BODY/TANK STRUCTURE

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

Rene '41, etc.

Combined factor

THERMAL PROTECT)CH SYSTEM

Columbium
Titanium
L 605 Allow
S S Steel

Rene '41 etc.

Combined factor

0.06
0.10
0.28
0.92
0.07
0.31

1.74

0.0€
0.40
0.0%
0.35
0.39

1.26

1.38
0.37
¢.31
0.53

2.39

153
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STRUCTURE MATERIAL/CONSTRUCTION FACTORS

AERO SURFACES

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

L 605 Alloy

BODY/TANK STRUCTURE

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

Rene '41, etc.

TABLE C-2 (Cont.)

MACH NO. 3.5 BOOSTER

Combined factor

Combined factor

1.17

154
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STRUCTURE MATERIAL/CONSTRUCTION FACTORS

AERO SURFACES

Aluminum Sheet
Aluminum S/S/F
Titanium Sheet
Titanium S/S/F
S S Steel

L 605 Alloy

BCDY/TANK STRUCTURE

Aluminum Sheet
Aluminum S/S/F
Titanium Cheet
Titanium S/S/F
S S Steel

Rene '4l, etec.

TABLE C-2 (Cont.)

MACH NO. 0.8 BOOSTER

Combined factor

Combined factor

0.99

.
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TABLE C-3
SINGLE-STAGE-TO-ORBIT (VTO)

EL%?ASEI\IT COST ELEMENT OESIGNATION ORBITER BOOQSTER SYSTEM EQS TATAL
NUMBER

Tlo0 | TOTAL ROTaE — | 760.7
1100 CONCEPTUAL AND DEFINTION PHASE L 472
1110 Conceptual Studies (Contractor) 3.4
1120 Program Definition Studies {Contractor) 30.3
1130 Other Study Support 13.5
1140 SE/TO Contractor(s) -
1200 ENGINEERING DEVELOPMENT PHASE 6792.0
1210 Air Frame 2623.1
121 Structure 999.9
121141 Agrodynamic Surface 196.4
12112 Bady/Tank Structure - 803.5
12113 Nonintegral Tanks -
12114 Qther - o

O

1212 Landing Gear - -
1213 Thermal Protection System 317.6
1214 Avionics 547.9
12141 Guidance and Navigation 117.0
1214-2 l Cammunications 144.8

| 1214-3 ' Instrumentation/Paneis 286.1
1218 Power Supply and Distribution 338.8
12181 Elertrical Power 268.5 1
1215-2 Hydraulic Power 70.3
1218 Environmantal Control & Life Support 418.9
1217 Emergency -
1218 ] Drop Tanks | - |
1220 ‘ Propulsion ‘ ‘ 1234.5 !
1221 { Rocket Engines — Primary ‘ II 1118.0 é
1222 ] Rocket Engines — Secondary ‘ = - i
1223 . Air-Breathing Engines ’ ' — |
1224 | Orientation Contral | | \ 116.5 |
1230 ‘ Vehicle Integration L i { { 129.6 ‘
1240 IL Initial Tooting 1 | i | 303.,9
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TABLE C-3 (Cont.)

SINGLE-STAGE-TO-ORBIT (VT0)

Eng‘ISETNT COST ELEMENT OESIGNATION QRBITER 30QSTER SYSTEM EQS TOTAL
NUMBER

1250 | Ground Eguioment | | _156.9
‘1260 Test Hardware | 1054.3
1261 Ground Test 632.6
1262 Flight Test 421.7
1270 Test Qperations 414.0
12n Ground Test { 157.0
1212 Flight Test | 137.5
1212:1 Horizontal | 68.2
1272:2 Vertical ‘ 69.3
1273 Wind Tunnei Test ‘ 119.5
1230 Facilities and Equipment I 756.9
1281 Vehicle Test Facilities 126.3
1282 Engine Test Facilities 119.9
1283 Launch Facilities _178.0
1284 Operational & Maintenance Facilities 141.8
1285 Manufacturing Facilities 7.6 i
1286 | Wind Tunnei Facilities - |
1287 Propellant Production Facilities 87 . Q '
1288 Support Equipment — J
1289 ; Activation l 125.5 i
1290 t Training i 118.8 ‘
1291 Parsannel L 34.5 f
1291-1 Flight Crew ! 29.7 f
1291-2 uround Crew L ! E 4.8 |
1292 | Simulators and Equioment ‘ { I 84.3 |
1300 | SYSTEM INTEGRATION ENGINEERING | ! i 219.3
1310 | Contractor Program Management ‘ ! ‘ | 4016 !
1320 | SE/TD Cantractor(s) | ! | | - !
1400 | TECHNOLOGY SUPPORT PHASE ! | | . i
1410 ' Aerothermo Technology | ; ! 3 - !
1420 | Structure/Material Technology ‘ % ? { -
1430 | Propulsion Technology ] | ’ ; —

157



TABLE C-3 (Cont.)

SINGLE-STAGE-TO-ORBIT (VT0)

EL%gisE.'x:dT COST ELEMENT DESIGNATION ORBITER BOOSTER ] SYSTEM E0S TOTAL
I=-LNUMBER r

1440 Other Technalagy -

1500 GOVERNMENT PROGRAM MGMT, 141.6

2000 TOTAL INVESTMENT 2361.0

2100 FACILITIES AND EQUIPMENT 308.9

2110 Launch Facilities -

2120 Operational & Maintenance Facilities -

2130 Manufacturing Facilities -

2140 Propellant Praduction Facilities 57.8

2150 Ground Equipment 139.5

2160 Support Equipment -

2170 Activation | bo111.6

2200 | REUSABLE VEHICLE FLEET I i | 2101.2

2210 , New Vehicle Manufacturing ! 1428.3

2220 R&0 Vehicle Madifications ’ 126.5

2230 Initial Spares 142.8

2240 Sustaining Tooling 45.6

2250 Engineering Support 285.7
" 2260 ! Contractor Program Management 162.3

2210 | SE/TD Contractorls) —

2300 | EXPENDABLE HARDWARE ! - !

2310 ’ Hardware Manufacturing ’ . .{

2320 l Spares Support ’ —_—

2330 Engineering Support ‘ -— !

2340 Additional and Sue*2:.iing Tooling l -—

2350 { Contractor Program Management ! ] - |

2400 | GOVERNMENT PROGRAM MGMT, | ! ! 80.9 !
| 3000 | TOTAL OPERATIONS | ? ! 12,460.4 |
| 3100 | OPERATIONS | | | _1618.8 |
| 310 | Launch Operations ; ; ‘ | 55.0

3120 } Recovery Operations } | | 25.7

3130 : Command and Control | | ’ | 148.6

3140 ‘ Replacement Training f | i J 50.6 i

158

A

ca -



TABLE C-3 (Cont.)

SINGLE-STAGE-TO-ORBIT (VTO)

EL%?IISE‘I;IT COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EOS TOTAL
NUMBER
B 3150 Facility &}Equipment Maintenance 387.1
3151 Launch & Maintenance Facilities 159.9
3152 Ground & Support Equipment 227.2
3160 - Vehicle Maintenance 513.7
3161 Ground-Based Maintenance Operations 513.7
3162 Space-Based Maintenance Operations -
7 In-Plant Engineering Support 269.6
3180 Program Integration and Management 168.5
3200 SPARES AND PROPELLANT SUPPORT 10,671.1
3210 Follow-On Spares 8645.5
2 Structurs 678.8
312 Thermal Pratection System 3019.7
3213 Rocket Engines 886.4
3214 Air-Breathing Engines -
3218 Subsystems ’ 4060.6
3216 Other -
2 Transportation (Space-Based) -
3220 Propeliants and Gases 2025.6 i
Ky¥3 Basic Cost (Ground-Based) 2025.6
3222 Transportation Cost {Space-Based) -
3300 RANGE/BASE SUPPORT 170.5
4000 AIR VEHICLE FIRST UNIT COST 421.7
4100 AIR FRAME 331.9
4110 Structure 107.8
an | Aerodynamic Surfaces l ! 41.6 |
4112 | Body/Tank Structure , f l 66.2 ‘
( 4113 \ Nonintegral Tanks , ; | - }
! 4114 ; Other } ‘ ‘ —_ '
| 4120 | Landing Gear | | | | 0.3 |
% 4130 ! Thermal Protection System | I i 143.9 |
140 | Avionies l 1 ! 2.6 |
4141 ' Guidance and Navigation ! | l 12.2 i
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TABLE C-3 (Cont.)

SINGLE-STAGE-TO-ORBIT (VTO)

ELEI?IISE.I;JT COST ELEMENT DESIGNATION QABITER BOOSTER SYSTEM EQS TATAL
NUMBER
B 4142 Communication —T 10.1
4143 Instrumentation/Panels 14.0
4150 Power Supply & Distribution 32,8
4151 Electrical Powsr 25.6
4152 Hydraulic Power 8.2
4160 Environmental Control & Lifs Support 19.5
4170 Emergency Recovery -
4200 PROPULSION 75.3
4210 Rocket Engines —~ Primary 48.0
4220 Rocket Engines — Secondary -
4230 Air-Breathing Engines -—
4240 Orientation Control Thrusters 27.3
4300 INTEGRATION, ASSEMBLY,
CHECKOUT, AND TEST 14.5
5000 DROP TANK FIRST UNIT COST -

—]
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TABLE C-4
TWO0-STAGE

(Subsonic Staging, Single-Booster)

EL%gisEET COST SLEMENT DESIGNATION ORBITER BOOSTER SYSTEM E0S TOTAL
NUMBER

o0 | TOTAL ROTAE 5432.6 3159.1 | 797.3 | 9022.6

1100 CONCEPTUAL AND DEFINTION PHASE 47.2 | 47.2

1110 Conceptual Studies (Contractor) 3.4

1120 Pragram Definition Studies (Contractor) 30.3

1130 Other Studv Support 13.5

1140 SE/TD Contractor(s)

1200 ENGINEERING DEVELOPMENT PHASE 4907.2 2842.3 591.4 8340.9

1210 Air Frame 2353.4 1264.3 3617.7

21 Structure 947.4 852.8

121141 Aeradynamic Surface 314 .4 507.0

12112 Body/Tank Structure 633.0 345.8

12113 Nonintegral Tanks j

12114 Other

1212 ' Landing Gear

1213 Thermal Protaction System 294.6

1214 Avionics 547.9 140.3

12141 Guidance and Navigation 117.2 35.2

12142 Cammunications 144.8 20.6

1214-3 Instrumentation/ Paneis 286.1 84,5

1215 Power Supply and Distribution 250.8 i . 271,2 i

12161 Electrical Power 199.5 ] 212.0

1215-2 [ Hydraulic Pawer 51.3 59.2

1216 Environmental Control & Life Support 312.7 ' |

1217 , Emergency | ‘

1218 I Drop Tanks f l

1220 | Propulsion | 242.6 90.4 ! 333.0

1221 : Rocket Engines — Primary ! 126.2 . |

1222 i Rocket Engines — Secondary | ! !
’ 1223 l Air-Sreathing Engines | 90.4 ! !
L1324 | Orientation Control ' 116.4 | !
| 1230 l Vehicle Integration I 106.2 52.4 ! 158.6 "

1240 | ynitial Tooling | 325.0 501.3 | 826.5

161
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TABLE C-4 (Cont.)

TWO-STAGE
(Subsonic Staging, Single-Booster)

EL%?IISERT COST ELEMENT OESIGNATION ORSITER BOOSTER SYSTEM EQS TOTAL
NUMBER

1250 Ground Equipment T135.6 ©58.2 193.8
1260 Test Hardware 968.0 507.0 1475.0
1261 Ground Test 580.8 304.2

1262 Flight Test 387.2 202.8

1270 Test Operations 206.0 184.1 127.1 517.2
1271 Ground Test 137.8 115.9

12712 Flight Test 68.2 68.2 70.5 |

12721 Horizontal 68.2 68.2

1272:2 Vertical 70.5

1273 Wind Tunne Test 56.6

1280 Facilities and Equipment 126.4 144.0 429.8 700.2
1281 Vehicle Test Facilities 58.3 63.2

1282 Engine Test Facilities 59.9 59.9

1283 Launch Facilities

1284 Operational & Maintenance Facilities N

1288 Manufacturing Facilities 8.2 20.9 217.0

1286 l Wind Tunnel Facilities

1287 Propellant Production Facilities

1288 Support Eguipment 57.8

1289 | Activation l 155.0 |
1290 Training 77.4 40.6 34.5 152.5
1291 Personnel 34,5

12911 Flight Crew 29,7

12912 Ground Crew . 4.8

1292 Simulators and Equipment 77.4 l 40.6 )
1300 | SYSTEM INTEGRATION ENGINEERING 177.7 | 100.2 6.4 284.3 |
1310 |  Contractor Program Management 347.7 | 216.6 10.7 575.0 |
1320 ] SE/TD Contractor(s) ‘ |
1400 | TECHNOLOGY SUPPORT PHASE | i i
1410 ' Agrothermo Technoiogy ‘ | : |
1420 l Structure/Material Technology i l I |
1430 l Propuision Technology | ! | !
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TABLE C-4 (Cont )

TWO-STAGE
(Subsonic Staging, Single-Booster)
ELEE!SET!.!T COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EOS TOTAL
NUMBER

1440 Other Technology
1500 GOVERNMENT PROGRAM MGMT. B
2000 TOTAL INVESTMENT 2166.3 1165.8 268.1 3600. 2 ﬁi

© 2100 FACILITIES AND EQUIPMENT 112.9 48.8 187.2 ‘
2110 Launch Facilities E
2120 Operational & Maintenance Facilities '
2130 Manufacturing Facilities :
2140 Propeilant Production Facilities 57.8 57.8 E
2150 Ground Equipment 112.9 48.8 E
2160 Support Equipment e
2170 Activation 129.4 129.4 o
2200 | REUSABLE VEHICLE FLEET 2053.4 1117.0 | 3170.4 §
2210 New Vehicle Manufacturing 1311.4 686.9 | 1998.3 E
2220 R&D Vehicle Modificatians 116.2 | 60.8 | 177.0 | &
2230 Initial Saares | 131.1 | 68.7 199.8 | 7
2240 Sustaining Taaling 55.6 80.5 136.1 | §
2250 Enginssring Support 296.7 | 137.4 434.1 5

- 2260 Contractor Program Managemant 142.4 82.7 295 1 c’g
2270 SE/TD Contractor(s) |,
2300 EXPENDABLE HARDWARE ! | E
2310 Hardware Manufacturing ; F :
2320 Spares Support | j E
2330 Enginesring Support ‘ ! :
2340 Additional and Sustaining Tooling ‘ E
2350 I Contractor Program Management | ' |
2400 ' GOVERNMENT PROGRAM MGMT. I 80.9 80.9 EJ
3000 | TOTAL OPERATIONS l ! B
3100 | OPERATIONS | | | |

{3110 ! Launch Operations ! ' | |

! 3120 | Recovery Operations ' ! | !

i 3130 } Command and Control | i | !

| 3140 % Replacemant Training | ‘
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TABLE C-4 (Cont.)
TWO-STAGE

(Subsonic Staging, Single-Booster)

ELEMEN T COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM £0S TOTAL
NUMBER
1440 Other Technology l
1500 GOVERNMENT PROGRAM MGMT. 141.6 141.6 |

, 2000 TOTAL INVESTMENT 2166.3 725.3 268.1 3159.7 —3
2100 FACILITIES AND EQUIPMENT 112.9 48.8 187.2 348.5 | !
2110 Launch Facilities i
2120 Opsrationsl & Maintenance Facilities E
2130 Manufacturing Facilities :
2140 Propeiiant Production Facilities 57.8 57.8 i
2150 Ground Equipment 112.9 48.8 | 161.7 |1
2180 I Support Equipment ' ;
2170 Activation I 129.4 129.4 |
2200 | REUSABLE VEHICLE FLEET 2053.4 676.5 2729.9 §
2210 I New Vehicle Manufacturing 1311.4 373.2 1684.6 E‘.l
2220 R&O Vehicle Modifications 116.2 60.8 | 177.0" | 5
2230 Initial Spares 131.1 37.3 | 168.4 |
2240 | Sustaining Tooling 55.6 80.5 136.1 | §
2250 | Enginesring Susport 296.7 74.6 171.3 13
2260 | Contractor Program Management 142.4 50.1 197.5% ! g
2210 SE/TD Contractor(s) |
2300 | EXPENDABLE HAROWARE R E
2310 Hardware Manufactunng : :
2320 Spares Support | E
2330 _' Enginesring Support ’ :
2340 | Additional and Sustaining Taoling { i
2350 | Contractor Program Management | L)
2400 | GOVERNMENT PROGRAM MGMT. ! ! 80.9 80.9 | j
3000 | TOTAL OPERATIONS 9067.1 | ss1.1 | 1736.4 | 11,354.6 |
3100 | OPERATIONS : | 1594.4 1504.4 |

| 3110 { Launch Operations | | 55.0 ! !
3120 | Racovery Operations M'I ! 25 9 ' |

| 3130 l Command and Cantrol | ' 148.6 1 ‘

;L 3140 I Replacement Training ! ! =0 4 [
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TABLE C-4 (Cont.)

TWO-STAGE
(Subsonic Staging, Single-Booster)

COST ELEMENT QESIGNATION

ORBITER

8OCSTER

SYSTEM

EQS TOTAL

~ R AN
“acility & Equipment Maintenanca

3151 Launch & Maintenance Facilities 108.5

3152 Ground & Support Equipment 254.2

3160 Vehicle Maintenancs 513.7

3161 Ground-Based Maintansnce Operations $13.7

3162 Space-Based Maintenance Operations

A0 in-Plant Engineering Support 269.6

3180 Program integration and Managemant 168.5

3200 SPARES AND PROPELLANT SUPPORT 9067.1 551.1 9618.2

3210 Follow-Or: Spares 7543.9 540.3

3211 Structure 745.4 | 60.8

3212 Thermal Protection System 2797.2 ‘

3213 Rocket Engines 280.7

3214 Air-Bresthing Engines 261.5

3215 Subsystems 3720.6 218.0

3218 Other

an , Transportation (Space-Based)

3220 | Propellants and Gases 1523.2 ‘ 10,8

3221 ' Basi¢ Cost (Ground-Based) 1523.2 10.8

3222 | Transporzation Ccst (Cpace-Based) I
T 3300 RANGE/BASE SUPPORT | | 142.0 142.0

4000 AIR VEHICLE FIRST UNIT COST 387.2 202.8 590.0

4100 AlIR FRAME 322.9 154.2 477.1

4110 Structure 118.4 | 96.5 214.9 |

4an Aeradynamic Surfaces ' 73.3 | 73.5 | 146.8 |

4112 Body/Tank Structurs ! 45.1 23.0 | 68.0 |

413 1 Nonintegral Tanks I ‘l ! '[

4114 | Other l ! i |
¢ 4120 ! Landing Gear | 0.2 ! 0.9 I 1.1 :
E 4130 | Thermal Protection System | 133.3 | | 133.3 |
| 4140 | Avionins | 26.6 | 29.7 56.3 |
! 4141 ! Guidance and Navigation i 12,2 | 18.3 f 30.5 l
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TABLE C-4 (Cont.)

TWO-STAGE

(Subsonic Staging, Single-Booster)

EnglsE.I;vT COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EOQS TOTAL
NUMBER
4142 ConQnunkaﬂon
4143 Instrumentation/Panels 8.0 7.9 21.9
4150 Power Supply & Distribution 24.9 27.1 5.0
4151 Electrical Power 19.0 20.2 39.2
4152 Hydraulic Power 5.9 6.9 12.8
4160 Environmental Cantrol & Life Support 12.5 19.5
4170 Emergency Recovery
4200 PROPULSION 50.1 40.2 90.3
4210 Racket Engines — Primary 22.8 22.5
4220 Rackst Engines — Secondary
4230 Air-Breathing Engines 40.2 40,2
4240 Orientation Control Thrusters 27.3 27.3
5000 DROP TANK FIRST UNIT CCST
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TABLE C-5
TWO-STAGE

(Subsonic Staging, Twin-Booster)

CosT
ELEMENT
NUMBER

1000

COST ELSMENT DESIGNATICN

| TOTAL ROT&E

|

ORBITER

5432.

6

8NOSTER
(one)

2077.4

SYSTEM

797.3

208 TQTAL

8307.3

1100 | CONCEPTUAL AND OEFINTION PHASE |

1Mo Concaptusl Studies (Contractor)

1120 Program Oefinition Studisz (U ontractor)

1130 Other Study Support -

1140 | SE/TD Contractarts

1200 ENGINEERING DEVELOPMENT PHASE ‘i 2077.4 ! I

1210 | Air Frame ’ 758.5 |

n Structure 483.5 |

12111 Asrodynamic Surface Zw3.8 | i

12112 Body/Tank Structure 239.7 i

12113 Nonmintegral Tanks ! ] !

12114 Other | | |

1212 Landing Gear I | 1

1213 Thermsl Protection Systam . [ ! i

1214 | vionis | 140.3 |

12141 ~uidancw and Navigation | ’

1214-2 ' Cammunications ’ ‘

1214-3 Instrumentation/Paneis i i ’ l
| 1218 Power Supply and Distribution l # 134.7 | | __!

2181 | Electrical Powar I | | ‘ i

12152 Hydraulic Powst ! 1 ;

1218 Environmental Control & Life Support] f '

177 Emargency | l :

1218 i Orop Tanks | ! ! !
| 1220 | prapuision | ! 90.4 ! ! 7
| 1221 | Rocket Engines — Primary | : ! | !
| 1222 E Rocket Engines — Secondary ] : 9 |
; 1223 | Air-Breathing Engines ! ! f :
g 1224 | Orientation Cantrol | B ! f !
| 1230 | Vehicls Intqration ' 30.9 ‘
| 1240 " sl Tooling l : 251.4 | ‘
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TABLE C-5 (Cont.)

TWO-STAGE
(Subsonic Staging, Twin-Booster)

168

EL?‘ESISE;IT COST ELEMENT DESIGNATION ORBITER BGOSTER SYSTEM EQS TOTAL
NUMBER (one)

T Ground Equipment l 37.2 }
1260 Test Hardware 352.8 ;
1261 Ground Test 368.7
1262 Flight Test 245.8
1270 Test Operations 200.6
1211 Ground Test 105.1 |
1212 ! Flight Test 95.5 [
1272-1 Horize vtal 95.9 |
1272-2 Vertica: ‘
1273 Wind Tunnel Test
1280 Fasilities and Equipment 127.9 ‘
1281 Vehicle Test Faciities 63.2 |
1282 Engine Test Facilities 60.0 lT
1283 | Launch Facilities ‘
1284 i Operational & Maintenance Facilities -
1286 ** nufacturing Facitities 1 4.7 ’

1286 E Wind Tunnel “acilities ' }

1287 ll Propellant Production Facilities ; ’

1288 ] Support Equipment [ ji

1289 l Activation ' l l
1290 ' Training | } 2.6 | f
1291 Personnel ' |

1291-1 Flight Craw | |

12912 | Ground Crew | l

1292 | Simulators and Equipment f ! 24.6 !
1300 | SYSTEM INTEGRATION ENGINEERING | 65.4 {
1310 i Cantractor Program Management i f 137.7 |

1370 SE/TD Cantractori(s) ' ‘ !

1409 | TECHWOLOGY SUPPORT PHASE % i !

1410 | Aerotherma Technology i l ! ]
1620 : Structure/Material Technology I 5 | :

{140 | Propulsion Technology . j | |
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TABLE C-5 (Cont.)

TWO-STAGE

(Subsonic Staging, Twin-Booster)

SYALTHHO G/SHALSO0d 9 = — = = = = =~ = = = = = —A
1Fa

ELE:%SELT COST ELEMENT JESIGNATION ORBITER BOQSTER SYSTEM E0S TOTAL
NUMBER (one)
T | Ot Technalogy I
1500 GOVERNMENT PROGRAM MGMT,
2000 TOTAL INVESTMENT 2166.3 730.8 268.1 3165.2
- 2100 FACILITIES AND EQUIPMENT 26.0
210 Launch Facilities
2120 l Operatignal & Maintena. ce Facilities
2130 | Manufacturing Facilities
2140 Propeliant Production Facilities
2150 Ground Equipment 26.0
160 Support Equipment
2170 Activation |
2200 REUSABLE VEHICLE FLEET ' 704.8
2210 New Vehicle Manufacturing | 416.3
2220 R&D Vehicle Modifications 73.7
| 2230 initial Spares 41.6 !
| 2200 Sustaining Tooling 37.7
2250 Engineering Support l 83.3
T U8 ’ Contractor Program Managsmar;t 52.2 ’
2270 | SE/TD Contractorls; %
| 2300 | EXPENDABLE HARDWARE } | | |
2310 Hardware Manufacturing 1 l ; ;
2320 Spares Support L i
2330 Engineering Support ! : !
2340 Additiena| and Sustaining Tooling l ' 7
2250 Cantractor Program Management i ! 5
2400 | GOVERNMZNT PROGRAM MGMT. i | % L
3000 | TOTAL OPERATIONS | 9067.1 | 412.1 | 1736.4 11215.6 |
| 3100 | OPERATIONS l ? |
; 31 | Launch Operations : ? i :
% 3120 | Recovery Operations | ! '
l 3130 Command and Control 5 : |
1; ) Replacament Training | ; :

3140
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TABLE C-5 (Cont.)

TWO-STAGE
(Subsonic Staging, Twin-Booster)

170

EL%SISE];!T COST ELEMENT OESIGNATION QRBITER 800STER SYSTEM E0S TOTAL
NUMBER (one)

— S T ==

3150 Facility & Equipment Maiatenance

3151 Launch & Main*enance Facilities

3152 Ground & & ,port Equipment

3160 Vehicle Maintens. :e

3181 Ground-Based Maintenance Operations

3162 Space-Based Maintenance Operations

NN in-Plant Engineering Support

3180 Program Integration and Management

3200 SPARES ANO PROPELLANT SUPPORT

3210 Follow-Cn Spares ‘ 379.9

2n Structure 28.3

3212 Thermal Protection System

3213 Rocket Engines

3214 Air-Breathing Engines 188.0

3215 Subsystems 163.6

3216 Other

kYA Transportation (Space-Based)

3220 Propeilants and Gases 32.2

3 [ Basic Cost {Ground-Based) 32.2

3222 Transpartation Cost (Space-Based) .

3300 | RANGE/BASE SUPPORT )

4000 | AIR VEHICLE FIRST UNIT COST 387.2 122.9

4100 | AIR FRAME 88.2

4110 | Structure 45.0

am i Aerodynamic Surfaces 35.2 I

4112 | Body/Tank Structure T: 9.8
{43 { Nonintegral Tanks

s 1 ot I f |

4120 ’; Landing Gear ‘ l 39.8 ll
i 4130 i Thermal Protection System i ’
| 8180 | Avionies | 29,7

J
l

4141 : Guidance and Navigation




TABLE C-5 (Cont.)

TWO-STAGE

(Subsonic Staging, Twin-Bocster)

EL%:%SERT COST ELEMENT DESIGNATION ORBITER 800STER SYSTEM EOS TOTAL
NUMBER

4142 r Communicat-i-:n

4143 Instrumentation/Panels

4150 Power Supply & Distribution 13.5

4181 Electrical Power

4152 Hydraulic Power

4160 Environmental Control & Life Support

4170 Emergency Recovery

4200 PROPULSION 28.9

4210 Rocket Engines — Primary

4220 Rackat Engines — Secondary

4230 Air-Breathing Engines

4240 Orientation Control Thrusters

4300 INTEGRATION, ASSEMBLY,

CHECKOUT, AND TEST 5.8
5000 DROP TANK FIRST UNIT COST

AN
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(Supersonic Staging)

TABLE C-6
TWO-STAGE

ELE?IISE.';‘JT COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EOS TOTAL
NUMBER (one)

C100 | TOTALROTRE 4763.7 3386.4 760.3 |  8910.4
1100 CONCEPTUAL AND DEFINTION PHASE 47.2 47.2
1110 Conceptual Studies (Cantractor) 3.4
1120 Program Definition Studies (Contractar) 30.3
1130 Other Study uppart 13.5
1140 SE/TG Contractor(s)

1200 ENGINEERING DEVELOPMENT PHASE 4279.0 3111.2 547.4 ) 7937.6
1210 Air Frame 2280.6 973.0 | 3253.6
1211 Structure 928.1 698.0 |

12111 Aeradynamic Surface 287.2 | 311.7

1211-2 Body/Tank Structure 640.9 386.3

12113 Nonintegral Tanks !

12114 Other |

1212 , Landing Gear !'

1213 | Thermal Protection System | 274.9 I

1214 Avionics 547.9 140.3 |

12141 Guidance and Navigation 117.2 35.2

12142 Communicatians 144.8 20.6 !
12143 Instrumentation/Panels 286.1 84.5 W
1215 Power Supply and Oistribution 217.8 134.7

12151 I Electrical Power 176.7 102.5

1215-2 Hydrautic Power 41.1 32.2 !
1216 Environmental Control & Life Support]  312.7 I
1217 Eme “ency ‘
1218 | Orop Tanks I l [
1220 | Propulsion | 2426 | 692.8 935.4

lL 1221 } Rorket Engines — Primary ' 126.2 l ] !

l 1222 | Racket Engines — Secandary ! ! |

i 1223 l Air-Breathing Engines | ! 692.8 :

} 1224 | Qrientation Control | 116.4 3 } !

| 1230 | Vehicte Integration i 42.0 | 52.8 ' 94.8

L1240 ' Inttial Tooling i 371.0 | 360.6 731, 6
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TABLE C-6 (Cont.)

TWO-STAGE
(Supersonic Staging)

15 A

B \‘:}'..‘1"‘ .
«w‘

EL%&SERT COST ELEMENT DESIGNATION ORBITER 8Q0STER SYSTEM EQS TQTAL
NUMBER 7 ‘ I | 7 ‘ .

125 Ground Equipment 130.0 | 40.2 170.2

1260 Test Hardware 837.0 660.8 1497.8

1261 Ground Test 502.2 283.2

1262 Flight Test 334.8 377.6

1270 Test Qperations 177.5 164.1 144.7 486.3
1n Ground Test 109.3 95.9

1212 | Flight Test 68.2 68.2 | 70.1

12721 Horizontal 68.2 68.2 | ’

1272:2 Vertica i 7001

1273 | Wind Tunnel Test 74.6 ‘
1260 ' Facilities and Equipment 131.2 129.1 368.2 l 628.6
1281 ' Vehicle Test Facilities 58.3 i 63.2 f

1282 f Engine Test Faciinies 60.0 60.0

1283 { Launch Fagilities j|

1284 ’ Oparational & Maintensnce Facilities ’ 174.2 '

1283 I Manufacturing Facilities . 13.0 E 5.9 } |
1286 ! Wind Tunnel Facilities | |
1287 ' Propeilant Production Facilities * 57.8 !
1288 i Support Eguipment ' 1‘
1289 | Activation i | | 136.2 | i
1290 | Training 67.0 | 37.8 3.5 | 139.3 |
129 Persannel 34.5

1291-1 Flight Crew 29.7 |
1291-2 Ground Crew 4.8 ‘
1292 : Simuiators and Equipment 67.0 f 37.8 i
1300 | SYSTEM INYEGRATION ENGINEERING | 164.8 | 92.6 9.0 266.4 |
1310 | Cantractor Program Management l 319.9 ! 182.7 ; 15.1 f 517.7 |
1320 | SE/TD Contractoris) | | | | |
1400 | TECHNOLOGY SUPPORT PHASE ! | ! ! |
1410 | Aerothermo Technology I | f ‘ !
1420 Structure/Materiai Techneingy f } ’ ;
1430 l Propuision Technology , | ! .
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TABLE C-6 (Cont.)

B A R

TWO-STAGE
(Supersonic Staging)
cosT
ELEMENT COST ELEMENT QESIGNATION ORBITER 300STER SYSTEM EQS TOTAL
NUMBER S —
1440 Qther Technology
1500 GOVERNMENT PROGRAM MGMT. 141.6 141.6
2000 TOTAL INVESTMENT 1989.2 1128.4 278.8 3396.4 :n
2100 FACILITIES AND EQUIPMENT 149.7 25.4 197.9 373.0 E
2110 Launch Fosilities i
2120 Operational & Maintenance Facilities '
2130 Manufacturing Facilities { 1 :
2140 Propeilant Praduction Facilities 57.8 | s
2150 I Ground Equipment 149.7 25.4 i i
2160 Support Equipment o
2170 | Activation | l 140.1 | w
2200 | REUSABLE VEHICLE FLEET 1839.5 | 1103.0 | | 2942.5 §
2210 i New Vehicle Manufacturing 1186.5 668.6 l 5
2220 | R&D Venicle Madificatians 105.1 | 118.4 | | &
2230 Initial Spares 118.7 ! 66.9 | ‘ i :
i 2240 Sustaining Toaling 55.7 33.7 l ‘ l g
2250 Enginesring Support 237.3 133.7 | | 3
" 2260 Contractor Program Managsment 136.2 | §1.7 | }! c;:
2270 SE/TD Contractorls) { | L
2300 | EXPENDABLE HAROWARE ! | B i
2310 Hardware Manufacturing i | % :
2320 : } Spares Support ‘ E
2330 Engineering Support T :
2340 Additional and Sustaining Tooling | t i
2350 Contractor Pr-_ram Management | f | L
2600 | GOVERNMENT PROGRAM MGMT. | ! $ 80.9 | 80.9 45
3000 | TOTAL OPERATIONS | | | | |
3100 | OPERATIONS | | | | |
3110 { Launch Operations ( i f f :
3120 | Recavery Operations ! I i i ‘:
1 320 ‘ Cammand and Control } 1 : > ‘
|“3140 | Repiacement Training ! ! x '

| 1
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TABLE C-6 (Cont.)

TWO-STAGE
(Supersonic Staging)

EL%?RSETVT COST ELEMENT DESIGNATION OABITER BOOSTER SYSTEM EQS TOTAL

NUMBER
Meaa | Other Technology |

1500 GOVERNMENT | ..GGRAM MGMT. l

2000 TOTAL [NVESTMENT 1989,2 1617.3 278.8 4185.3
2100 FACILITIES AND EQUIPMENT 149.7 25.4 .197.9 373.0

2110 Launch Facilities

2120 Operational & Maintenancs Facilities

2130 Manufacturing Facilities

2140 Propellant Production Facilities | 57.8 |

2150 Ground Equipment 149.7 25.4 | |

2180 Support Equipment l .

2170 Activation | 140.1

2200 REUSABLE VEHICLE FLEET 1839.5 | 1891.9 | 3731.4

2210 New Vehicis Manufacturing 1186.5 1230.5 '

2220 R&D Vehicie Modifications 105.1 118.4 | |

2220 Initial Spares 118.7 123.1 i

2240 l Sustaining Tooling 55.7 33.7 ' : |

2250 ' E.:gineering Support 237.3 246.1 ! '
- 2260 Contractor Program Management 136.2 ‘ 140.1 i

2270 | SE/TD Contractor(si - i

2300 | EXPENDABLE HARDWARE ‘ ! |

2310 i Hardware Manufacturing ‘ i :

2320 i Spares Support I l,

2330 l Engineering Support I i

2340 | Additional and Sustaining Taaling | |

2350 | Centractor Program Management l i ‘ i

2400 | GOVERNMENT PROGRAM MGMT. | | 80.9 | 80.9
' 3000 | TOTAL OPERATIO".S 7890.0 | 769.8 | 1729.1 | 10,389.8 |

3100 | OPERATIONS i | 1s87.1 | 1587.1 !
| 3110 | Laurch Operations ! i | 55.0 ! :
‘ 3120 | Recovery Operations : § | 25.7 . |
L3130 | Command and Control % 5 | 148. 6 i‘ |
Liwl | Replacement Training | 0.

b e SuguIANO $/58TES008 0T —-=--=--emmmeo k
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TABLE C-6 (Cont.)

TWO-STAGE

(Supersonic Staging)

ELCE?ASERT COST ELEMENT DESIGNATION ORBITER 80Q0STER SYSTEM EQS TATAL
-ENUMBER
3150 Facility & Equipment Maintenance 355.4
3151 Launch & Maintenance Facilities 87.1
3152 Ground & Support Equipment 268.3
3160 Vehicle Maintenance 512.7
3161 Ground-Based Maintenance Operations 513.7
3162 Space-Based Maintenance Operations
3170 In-Plant Engineering Support 269.6
3180 Program integration and Management 168.5
3200 SPARES AND PROPELLANT SUPPORT 2890. 9 769.8 8660,
3210 Follow-0n Spares 6897.8 1076.6
m Structure 628.9 46.6
3212 Thermal Protection Systam 2362.9
N3 Rocket Engines 280.7
3214 Air-Breathing Engines 411.8
3215 Subsystems 3599.8 166.6
3216 Other
217 Transportation (Space-Based)
2220 Propeilants and Gases 1018.6 144.8
3221 Basic Cost (Ground-Based) 1018.6 144.8
3222 Transportation Cost (Space-Based)
3300 RANGE/BASE SUPPORT 142.0 142.0
4000 AIR VEHICLE FIRST UNIT COST 350.3 197.4
4100 AIR FRAME 295.6 126.8
8110 | Structure 113.3 83.0
an $ Aerodynamic Surfaces 66.9 ' 50.2 ‘ $
4112 Body/Tank Structure 46.4 | 32.8 |
4113 | Nonintegral Tanks i ’ i
ae | Other l | i
4120 ! Landing Gear 0.3 { 0.3 ' !
4130 | Thermal Protectior System 114.3 | | 3
4140 1 Avionics 26.6 | 29.7 |
r 4141 ' Guidance and Navigation I 12, 2_] 18,13 § ‘
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TABLE C-6 (Cont.)

TWO-STAGE
(Supersonic Staging)

Eng‘lsETVT COST ELEMENT QESIGNATION ORBITER 800STER SYSTEM 208 TOTAL®
NUMBER
4142 Communication 6.4 3.5
4143 Instrumentation/Pansis 8.0 7.9
4150 Power Supply & Distribution 21.6 13.5
4151 Electrical Power 16.9 9.8
4152 Hydraulic Power 4.7 3.7
4160 Environmental Control & Lifs Support 19.5
4117 Emergency Recovery
4200 PROPULSION 42,5 63.3
4210 Rocket Engines - Primary 15.2
4220 Rocket Engines — Secondary
4230 Air-Breathing Engines 63.3
4240 Orientation Control Thrusiers 27.3
4300 INTEGRATION, ASSEMBLY, ~
CHECKOUT, AND TEST 12.2 7.3 -
5000 DROP TANK FIRST UNIT COST
|
|
—
i
|
|
I
| _
; _ |

*
A 92% learning curve was used to determine venicle cost in calcularing frotal
+0Ves . cweNl Lusi8.




TABLE C-7

TWO-STAGE
(Hypersonic Staging)

ELE?NSET’VT COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EQS TOTAL

NUMBER ]

1000 TOTAL ROTAE ~ | 4179.8 |  8700.7 728.8 | 13,242.9

1100 CONCEPTUAL AND DEFINTION PHASE 47.2 r 47.2

1mao Conceptual Studies (Cantractor) 3.4

1120 Program Definition Studies (Contractor) 30.3

1130 Other Study Support 13.5

1140 SE/TO Contractor(s)

1200 ENGINEERING OEVELOPMENT PHASE 3788.5 7928.2 649.7 12,366.4

1210 Air Frame 1793.4 2483.3 4276.7

1211 Stru :ture 568.2 1776.8

121141 Aerzdynamic Surface 122.6 737.0

12112 Body/Tank Structure 445.6 1039.8

12113 Nonintegral Tanks

12114 Other

1212 1anding Gear

1213 Thermal Protection Systam 178.8 290.3

1214 Avionics 547.9 140.3

12141 Guidance and Navigation 117.2 35.2

1214-2 Communications 144 .8 20.6

1214-3 Instrumentation/Panels - 286.1 84.5

1218 Power Supply and Distribution 185.8 275.9

1215 Electrical Powsr 152.6 205.8

12156-2 Hydraulic Power 33.2 70.1

12186 Environmental Control & Lifs Support 312.7 ’ J

1217 Emergency ! J

1218 | Drop Tanks | !
[ 1220 | Propulsion ! 609.0 | 1817.2 i 2059.8 '

1221 | Rocket Enginer ~ Primary | 126.2 | | |

1222 | Air-Breathing Engines ~ Secondary | 692.8 | | !

1223 | Air-Breathing Engines i ] 1124.4 f | |
i 1224 Orientation Cantrol | 116.4 | | f E
| 1230 | Vehicis Integration 83.9 | 135.7 | L 219.6

1240 Initial Tooling 232.4 | 715.6 | | 948.0

K

.' -
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TABLE C-7 (Cont.)

TWO-STAGE
(Hypersonic Staging)

EL%?ASE‘II.VT COST ELEMENT DESIGNATION ] ORBITER 800STER SYSTEM c0s TO*AJ
NUMBER '
1250 Ground Equipmaent Wﬁaz-s
1260 Test Hardware 619.0 1956.3 2575.3
1261 Ground Test 371.4 1173.8

1262 Fiight Test 247.6 782.5

1270 | Test Operations 159.2 323.7 203.5 686.4
1n I Ground Test 91.0 255.5

1212 Flight Test 68.2 68.2 | 84.0

12721 Horizontal 68.2 68.2 | |

127122 Vertical | 84.0 |
1273 L Wind Tunnel Test ] 119.5 1
1280 l Facilities and Equipment 122.5 | 256.9 ' 411.7 | 791.1
1281 { Vehicin Test Facilities 58.3 |  126.3 | ! |
1282 | Engine Test Facilities 60.0 |  119.9 | !

1283 Launch Faciiiies | | !

1284 l Operational & Maintenance Facilities l 191.8 i

1285 | Manufacturing Facilities 4.2 10.7 l ’ |
1286 i Wind Tunnel Facilties l | :
1287 t Propsilant Production Facilities ] l 57.8 |
1288 | Support Equipment | ' L f ’
1289 ! Activation ! 162.1 ‘ |
1290 | Training | 495 |1 3.5 | 2605 |
1291 | Personnel ' 3 ! 5 '
123141 | Fligrt Craw | I K 477 !
12912 | Ground Crew ! ) 4.3 |
1292 i Simuiators and Equiomant } 49.5 | 156.5 [ :
1300 | SYSTEM INTEGRATION ENGINEERING |  135.9 |  281.7 1.9 | 429.5
1310 | Contrsctor Program Management | 255.4 490.8 ’ 20.0 766.2
1320 " SE/TD Contractor(s) ! ] | |
1400 | TECHNOLOGY SUPPORT PHASE 5 ! i : B
1410 ! Aerothermo Technology i | l : _‘
1420 Structure/Maranal Technolagy | ! '

130 | Propuision Technology 5 g i -
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TABLE C-7 (Cont.)
TWO-STAGE
(Hypersonic Staging)
ﬂé&%&; COST ELEMENT DESIGNATION QRBITER | BUOSTER SYSTEM £0S TOTAL
T R N
1500 GOVERNMENT PROGRAM MGMT. |
2000 TOTAL INVESTMENT 1379.1 2455.6 257.1 4091.8
2100 FACILITIES AND EQUIPMENT 83.7 64.3 |  176.2 324,
2110 Launch Filities - |
2120 Operationsl & Maintenance Facilivves T fl
130 Manufacturing Facilities : | l
2140 Propeilant Production Facilities { 57.8 57.8
2150 Ground Equipment | 83.7 64.3 | 118.0
2160 Support Equipment l |
2170 Activation i | 118.4 | 113.a_j
2200 | REUSABLE VEHICLE FLEET 1295.4 |  2391.3 | | 3686.7
| 2210 | New Venicle Manufacturing 838.6 1640.1 | | 2278.7
2220 | R&D Vehicie Modificatians | 4.3 234.6 | | 39 |
2230 | initil Spares 83.9 | 144.0 | 227 |
2240 | Sustaining Toc...q | 34.9 107.3 | 14
2250 | Enginesring Suppont 167.7 288.0 | | ass. |
[ 2280 [ Contractor Program Management , 96.0 | 177.1 i 273. __
| 2270 | SE/TD Contractoris) | | I $
| 2300 | EXPENDABLE HARDWARE | | ! .
l 2310 '| Hardwars Manv racturing | t i |
230 ' Seares Support [ ‘
2330 | Enginesring Support ‘ ! !
2340 | Additiona! and Sustaining Tooling ! i —1!
I 2350 | Cortractor Program Management l | | '
| 2000 | GOVERNMENT PROGRAM MGMT, | | | 80.9 | 80.9
| 3000 | TOTAI OPERATIONS | l | |
| 3100 | OPERATIONS | | | l |
% 3110 | Launch Operations ! X 1 ! t 5
i 32 | Recovery Operations | ; i l "
i 3130 i Command and Control ; 4 ! 3]
{ 3140 | Reglacement Training f ! J

memmssseoso-------SWULTQHO $/SHAISOCE § ~-----=---------- A
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TABLE C-7 (Cont.)
TWO-STAGE

(Hypersonic Staging)

s;ggse}r ‘ COST ELEMENT DESIGNATION ORBITER ‘ 300STER | SYSTEM EQS TOTAL
UMBER | |
m-m_—_—l___-r-——-‘
1500 | SOVERNMENT PROGRA MGMT. I I 141.6 141.6
2000 | TOTAL INVESTMENT ' 1379.1 4154.8 | 257.1 5791.0
2100 | FACILITIES AND EQUIPMENT 83.7 64.3 176.2 324.2
2110 | Launch Facilities ’ [
120 " Operational & Mainterar » Facilities | i |
| 2130 | Manutactunng Frcili,_. ; i l 7
2140 I Propeliant Production Facilities ] i 57.8 | 57.8 1!
21150 5 Ground Equiprient ' 83.7 64.3 I i 148.0 |
2160 I Support Equipment i | | |
e | Activation | ! T 118.4 | 118.4 |
2200 | REUSABLE VEHICLE FLEET | 1295.4 | 4090.5 | | 5385.¢
| 2210 | New Vehicle Manutacturing ' 838.6 | 2650.3 | | 3488.9 |
220 | T 40 Venicle Mod. camams 743 234.8 | [ 309.1
| 2230 | Initisl Spores 'I 83.9 | 265.0 | L 348.9
| 2240 | Sustainion * -ling | 3.9 | 107.3 | L1422
| 2250 | Enginesring wuggort | 167.7 | 530.1 | | 697.8 .
jF' 2260 ! Contractor Program Ma-agemaent : 96.0 i 302.6 ’ 399.0 .
| 2210 | SE/TD Contractar(s | ! 1 l !
| 2300 | EYPENDABLE HAROV ARE | ! ! | |
i 2310 2 Hardwars Manufactuning ’? : i | :
| 2320 | Spares Suppont | | ! |
_2330 Enginesring Sum':on ' ! ; |
2340 | Add:tional and Sustaining Taoling l ’ l |
2350 I Contractor Prograr- i + agement ! | ! - |
| 2400 . GOVEANMENT PROGRAM MGMT. | L 805 | 80.9
;3000 | TOTAI OPERATIONS | 5972.4 ¢ 994, ., 1993.5 | 17,917.3
L3100 OPERATIONS 1851.5 |  1851.5
13110 Launch Operations " | 55.0 -
| 3120 ¢ Recovery Qperstions 25.7 .
‘ 3130 csmii2 d and Control i 148.6 !
i 3140 ‘ -_Raplal gment Tranting ' | 0.6
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TABLE C-7 (Cont.)

TWO-STAGE
(Hypersonic Staging)

—
ELcEgisgx;lT COST ELEMENT DESIGNATION ORBITER BOOSTER SYSTEM EGS TOTAL
NUMBER _ __ N

3150 Facility & Equipment Maintenanee 333.5

3151 Launch & Maintenance Facilities 95.9

3152 Braund & Support Equipment 237.6

31e Ve i - Maintenance 513.7

3161-’ (-iround-Based Maintenance Operations 513.7

3162 . Space-Based Maintenance Operations

3170 In-Plant Engineering Su, .ort 269.6

3180 Program Integration and Management 121.3

3200 SPARES AND PROPELLANT SUPPORT 5972.4 9946.4 15,9148.8
3210 Follow-On Spares 5707.5 . 8832.9

M Structure 370.8 1866.8

3212 ‘ Thermal Pratection System 1690.4 2977.5

s | Rocket Engines 108.9

3214 | Air-Breathing Engines 834.6

W5 | Subsystems 3527.9 882.1

s | Other

217 ’ Transportation {Space-Based)

3220 | Propellants and Gases 274.4 1188.9

21 | Basic Cost {Ground-Based) 274.4 1188.9

3222 ! Transportation Cost {Space-Based)

3300 | RANGE/BASE SUPPORT 142.0 142.0
4000 AIR VEHICLE FIRST UNIT COST 237.6 782.5 1030.1
4100 AIR FRAME 204.5 498.7 703.2
4110 Structure 48.5 297.8 356.7
411 | Aerodynamic Surfaces 28.5 | 177. 4J 212.3 |
4112 | Body/Tank Structure 20.0 120.4 , 144.4 |
4113 | Nonintegral Tanks | t
4114 ‘ Other | 1
4120 \ Landing Gear 0.2 l 0.9 | ! 1.1 i
4130 | Thermal Protection System ! 20 9 | 142.5 I ‘ 223.4 .
4180 | Avionies 26,6 | " 29.7 | ? 56.3 |
4141 ; Guidance and Navigation i 12.2 | 13.3 ! ( 30.5 |

(
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TABLE C-7 (Cont.)

T

WO-STAGE

(Hypersonic Staging)

ENL:E&:EEJ; COST ELEMENT QESIGNATION QRBITER 80QSTER SYSTEM €0S TOTAL
4142 Communication 6.4 3.5 9.9
4143 Instrumentation/Panels 8.0 7.9 15.9
4150 Power Supply & Distribution 18.4 27.8 46.2
4151 Electrical Power 14.6 19.6 34.2
4152 Hydrautic Power 3.8 8.2 12.0
4160 Environmental Controt & Life Support 19.5 19.5
4170 Emergency Recovery
4200 PROPULSION 33.2 263.9 297.1
4210 Rockat Engines — Primary 5.9 5.9
4220 Air-Breathing Engines — Secondary 135.6 135.6
4230 Air-Breathing Engines 128 .3 128.3
4240 Orientation Cantral Thrusters 27.3 27.3
5000 DROP TANK FIRST UNIT COST

183



(RO W T - { L S T S S
TABLE C-8
TWO-STAGE
(Rocket-Powered HTO)
cosT
ELEMENT COST ELEMENT DESIGNATION QABITER BOQSTER SYSTEM E0S TOTAL
NUMBER

(1000 TOTAL ROTRE 4179.8 4334.5 831.0 | 8978.9
1100 CONCEPTUAL AND DEFINTION PHASE 47.2 47,2
1110 Conceptual Studies (Contractor) 3.4
1120 Program Dafinition Studies (Contractor) 30.3
1130 Other Study Support 13.5
1140 SE/TD Cantractor(s)
1200 ENGINEERING OEVELOPMENT PHASE 3788.5 3897.3 610.3 8296.1
1210 Air Frams 1793.4 1716.0 3509.4
m Structure 568.2 1058.4
121141 Aeradynamic Surface 122.6 251.9
1211-2 Body/Tank Structure 445.6 806.5
12113 Nonintegral Tanks
12114 Cther
1212 Landing Gear
1213 Thermal Pratection System 178.8 263.8
1214 Avionics 547.9 140.3
12141 Guidance and Navigation 177.2 35.2
1214.2 Communications 144, 8 20.6
1214-3 Instrumentation/Pznels 286.1 84.5
12°5 Power Supply and Distribution 185.8 253.5

TZ]SJ Electrical Power 152.6 205.8 1
1215-2 Hydraulic Power 33,2 47.7
1216 Environmental Control & Life Support 312.7
1217 Emargency ]
1218 ' Drca Tanks | !
1220 | Propuision 242.6 | | 242.6 |
1221 | Rocket Engines — Primary , 126.2 [ '
1222 ! Rocket Engines — Secondary | | |
1223 | Air-Breathing Engines f [ p ‘ |
1224 1 QOrientation Cantroi ‘ 116.4 l ! 5 '
1230 | Vehicls Intagration 83.9 | 68,6 | 1525 |
1240 | initial Taaling 232.4_ | 465.0 | | 697.6 |
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TABLE C-8 (Cont.)

(Rocket-Powered HTQ)

TWO-STAGE

EL%?JISE.I;‘IT COST ELEMENT DESIGNATION ORBITER 8Q0STER EQS TOTAL
NUMBER .

1250 roud Equipment _ 185.4
1260 Test Hardware 619.0 1030.0 1649.0
1261 Ground Test 371.4 618.0

1262 Flight Test 247.6 412.0

1270 Tast Operations 159.2 211.8 203.1 574.1 |
12n Ground Test 91.0 143.6

1272 1 Flignt Test 68.2 68.2 83.6

12721 Horizontal 68.2 68.2

12722 Vertical 83.6

1213 Wina Tunnei Test l 119.5

1280 Facilities and Equipment 122.5 257.7 l 372.7 752.9
1281 Vehicle Test Facilities 58.3 126.3 |

1282 Engine Test Facilities 60.0 119.9 l—

1283 Launch Faciliries i

1284 Operational & Maintenancs Facilities L 166.6

1285 Manufacturing Facilities 4.2 11.5 | ‘
1286 | Wind Tunnel Facilities ’:
1287 Propellant Production Facilities i 57.8 l
1288 Support Equipment l !
1289 l Activation | 148.3 f
1290 | Training 49.5 82.4 | 34,5 166.4 |
1291 Personnel i{ 34.5

12914 Flight Craw | 29.7

12912 | Ground Craw | I 4.8 |
1292 | Simulators and Equipment | 49.5 82.4 | |
1300 | SYSTEM INTEGRATION ENGINEERING 135.9 135.2 | 11.9 283.0
1310 f Cantractor Program Management i 255.4 ; 302.0 | 20.0 577. 4“7‘
1320 | SE/TD Cantractorls) [ ! ! |
1400 | TECHNOLOGY SUPPORT PHASE | ! f |
1410 'r Agrothermo Technology I | ! |
1420 | Structure/Material Technclogy 5 | ? ’
1430 | Propuision Technology ; '
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TABLE C-8 (Cont.)
TWO-STAGE
(Rocket-Powered HTO)
cosT
ELEMENT COST ELEMENT DESIGNATION QRBITER B800STER SYSTEM EQS TOTAL
NUMBER
T Omr Technology ‘

1500 GOVERNMENT PROGRAM MGMT. ’
2000 TOTAL INVESTMENT 1379.1 1329.8 265.4 2974.3
2100 FACILITIES AND EQUIPMENT 83.7 56.5 184.5 324.7
210 Launch Facilities
120 Operaticnal & Maintenance Facilities
130 Manufacturing Facilities
2146 Propellant Production Facilities 57.8 57.8
2150 Ground Equipment 83.7 56.5 I 140.2
2160 Support Equipment
170 Activation 126.7 126.7
2200 | REUSABLE VEHICLE FLEET 1295.4 1273.3 | 2568.7
2210 | New Vehicle Manufacturing 838.6 758.2 | 9144.2
220 R&D Vehicle Modifications 74.3 123.6 | 197.9
2230 Initial Spares 83.9 75.8 | | 1597
2240 Sustaining Tooling 34.9 69.8 i 104.7
2250 Enginesring Suppart 167.7 151.6 I 319.13
2260 Contractor Program Management 96.0 94.3 ‘ 190.3
2270 SE/TD Contractors) l
2300 EXPENDABLE HARDWARE | !
2310 Hardware Manufacturing ‘
2320 Spares Support
2330 Engineering Support
2340 . Additional and Sustaining Tooling
2350 Contractor Program Management | \
2400 GOVERNMENT PROGRAM MGMT, | i ! 80.9 80.9 !
3000 | TOTAL OPERATIONS ] | }
3100 | OPERATIONS | | i
3110 | Launch Operations ’ | | ’ j
3120 | Recovery Operations | | | | i
3130 ‘ Command and Cantrol i 5 ' : 3
3140 | Repiacement Training f ' ; i

b~ swazTANO §/5AIS00G § --m----m-mmmmmmen h

1RA



TABLE C-8 (Cont.)

b e sumiTaNo s/s¥EZSO0E § -------m—mmmeee b

TWO-STAGE
(Rocket-Powered HTOQ)
ELE?RSE.;!T COST ELEMENT OESIGNATION QRBITER BOOSTER SYSTEM i\ EQSTOQTAL
NUMBER
1440 Other Technalogy
1500 GOVERNMENT PROGRAM MGMT. 141.6 141.6
2000 TOTAL INVESTMENT 1379.1 2224,5 265.4 3869.0
© 2100 FACILITIES AND EQUIPMENT 83.7 56.5 184.5 324.7
2110 Launch Facilities
2120 | Operational & Maintenancs Faciiities
2130 | Manufacturing Facilities
2140 Prapeiiant Production Facilities 57.8 57.8
2150 Ground Equipment 83.7 56.5 140.2
2160 Support Equipment
2170 Activation | 126.7 126.7
2200 | REUSABLE VEHICLE FLEET 1295.4 |  2168.0 | 3463.4
210 New Vehicle Manutacturing 838.6 1395.4 2234.0 |
2220 | R&D Vehicle Modifications 74.3 123.6 7; 197.9
2230 | initial Spars 83.9 139.5 223.4
2240 Sustaining Tooling 34.9 69.8 104.7 |
2250 | Enginesring Support 167.7 L 279.1 | sugs |
© 2260 | Contractor Program Management 96.0 160.6 2566 T.
2270 | SE/TD Cantractorts) ‘ l }
2300 | EXPENDABLE HARDWARE | |
2310 Hardware Manufacturing
2320 : Spares Support
2330 Engineering Support }
2340 ’ Additional and Sustaining Tooling l
2350 ’ Contractor Program Management | ' i
2400 | GOVERNMENT PROGRAM MGMT. ! ! i 80.9 80.9 !
3000 | TDTAL OPERATIONS | s072.4 | 9329.0 | 1993.3 | 17,294.7 !
3100 | OPERATIONS | f |__1851.3 1851.3 |
310 ! Launch Cperations | ’ { 55.0 |
3120 | Recovery Operations | | i 25.7 | |
I 3130 r Cummand and Controi l } i 148.6 1 _
3140 | Replacement Training | | i 50.6 | "

ok,
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TABLE C-8 (Cont.)

TWO-STAGE
(Rocket-Powered HTO)

EL%EISET‘JT COST ELEMENT DESIGNATION ORBITER 800STER SYSTEM | EOS TOTAL
NUMBER _ _
4142 Communication 6.4
4143 Instrumentation/Panels 8.0 7.9 15.9
4150 Powsr Supply & Distribution 18.4 25.1 43.5
4151 Electrical Power 14.6 19.6 34.2
4152 Hydraulic Power _ 3.8 5.5 9.3
4160 Environmental Control & Life Support 19.5 ) 19.5
47 Emergency Recovery
4200 PROPULSION 33.2 50.7 83.9
4210 Rocket Engines — Primary 5.9 23.4 29.3
4220 Rocket Engines — Secondary
4230 Air-Breathing Engines
4240 Oriantation Control Thrustars 27.3 27.3 54.6

5000 DROP TANK FIRST UNIT COST
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